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BTopaa MeiflyHapoAnan KOHtfcepeHp 


VS|V n; r n ^ r - r 1 

OpraHH3ap OfiteAMheHHbix Hau.nn 
Sk/M no npHMeneHHH) 3 Tomhoh aneprHH 

R MUniiLiv iionav 


MHpHbIX pax 


A/0 W- ’./ 1 iV i* '• 1 ' v 


)K)i;n;A!, :K f l;v;!/V: 


lc nofl/iemHT or/iaUiCHHK) ao o^MUHa^bHoro coofimi'HMn Ha Hom|>epenuMn 


ItAPHOHATHUE KOMIIJIEKCHLIE COEJWHEliHfl TOP 117! 

Il.II.MepHHeB, 75. A.rojiOBHJi , 

A.K.Mojio,hkmh 

Ilcxo^H M3 aTOMHoro Beca TopMfl m ero aToi..Horo pa^Hyca , 

c/ie^ei .nonycTMTB, mo dtot o/teMem MOxeT Ohtb xopoum-i Kown/ieKCo- 
odpa30Baie/ieM, cjiocoOhlim npiicoe^MHHTB a^AGiwu 3a c l i e t koop^hhquuoh- 

HOM CBB3H. 

O^HaKO o,hhmm ms Hancio/iee bjikhx cbobctb coe^MHeiiHii Topua bb- 
/IiieTCH CK.10HH0CTB MX K peaivUMBM rM,U,pO/IM3a , KOTOpue MOryT npOHCXO- 
JIHIL O^HOBpeMeHHO C peaKUHJlMH KOMnBv;KCOOC5pa30BaHMB, a riopoii M no- 
fl3BBBTB MX 36 C46T 0dp330BaHMB MaCTMMHtlX H/IM no/iHbix npo^yKTOB np;- 
pojiMTHMecKoro pacmen/ieHna, 

KpoMe Toro, TemteHUM Topna k odpa30BaHiiio kmc^opo^hwx cBsseii 
cyuiecTBeHHO orpanKHUBaeT Budop a^GH^OB , tqk ksk peaKUMM KO«n;ieKcc- 
0(5pa30BaHHB Ana topmh /iy Mine Bcero odecnevnEaioTCfl npu McnoJiBSOBa- 
HMM KHC^I OpO^C O^GpjCaiUHX M0/I6Ky,/I, MTO M BMJ^HO M3 ^CBOJIbHO OOlliMpHOrO 
MxepaTypnoro MaTepiia/ia, nocBHineHHoro OToi.iy Bonpocy. JleMCTbiiTe;ibHo, 
H3B6CTHE1 MHOrO^MCJieHHBie THI1LI CpopUHaTHUX /1 ,2/, ,"BOiiHL!X HMTpUTHL'X 
/3,4,5/, lapipaiHLiX /6,7,87, OKca/iaxHLix /6,7,9,2I_7, cy/ii^aiHux 
/6, 7, 10, II, 12, 13, 14 7, (pocipaiHux 715,16,177 h .xpyrHx c/ioxhxx coe- 

AHHeHMA TOpMfl C KMC^OpO,J],Hl.iMM KHC/IOTCMH . 

Ectb newa/io npHLiepoE pcaxmiE coe^MHeHnii xopun c Heiixpo/iBHEiMii 
MO^GKy^aMH, HO onHTb-iaKH 3a CHeT npHcoe^MHeiiMB noc;ie^HMx qepes 
KMC^OpOA. 

3to - ypeaTH, a/iKorojuiiEi, KeroHaxti 76,18, 19, 2(5/ h i.n. kom- 

mieKCHue coe^MHeHHfl. 

25 YEAR RE-REVIEWl 
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i!'pooxo,iui;>:o oniemiTb, >ito u to; c;;j'iu;ix, kojal pcaicuu^ 

Kownji e:-:c eoCpuio m \ hwji g tuu ti/n; mix;.! ki:c;i opoacoal jtuIumm aAAeHAOi/. 
npni,c,.arr k odpuGOimiiiiK) n no,r.j kxcb b 3cj h m c^e : . c tl » onre^c/ieiiiioro ccc- 
Tana, DTI! ooe^HHu hh, kxk njv. i^i/i o , oxaarboxTOi r tm j : 0 i>uu h m i.’ i: , 
a koxh'igctlO ?/*D/iOKy;i bc.u; b clou cnicie,»L >iai:;e i-cero iib/meTc/i nope- 
mchhblm. Tax, ue u to miTpa toto pea t ai.a.iomni co^oprai* :.', 7 ,9 no/iexy/i 
BOAU /4 ,a/, 0 TeTpaoKCO/iaTOTOpoaT auMOHix! uu;;c;nie?C)i kgk c nexupb- 
Kii, T6K h 0 ceL'Oj Mo/ieixwxia.: i. g;i.li 

i ! a ueKo v opL.x npxMopax cKAOiiHOcib coe^imoiiiu Topm; k nupaxa- 
UiiH n poHBAJieTCH c hck^smhtox lho.. >ipi:oc: lx. i.anpn...ep, npti UHcyiuM- 


cOHHH AHMfll!|Oi;Cfl 030111011 KiiC/O TOX HpH TeXIIGpuT}' pe rilApflTH- 


3> h 2^ no;.y qaeccxi npo^KT, 


po^aniioro miTpaxa xopixi < ?/l( NO j ) • a hi 2 0 
CO.SepXcllHilX B CBC6M COCTOLO ABO MOX'eKVJlL’ /ZZ , t'Tp. ’ !?/ lieTpO- 

ny tlimh . 

TeiiAemimi TopKii k oo;i;>ii;m.;y cpoAoiby 1 : Kiic/icno^y no cpabiieiiwc 
Aaxe, iianpiincp, c roxorcix.fi: bivma ns ohowchhi; tuujot ccpaaoBawifl 
(aH KKa ji) cocTveTCTsy, .rs:x eoeAnueiiKu 113 m-L'enTcu. Tax, yia TkO £ 
3 TO E C/iKMH IUJ pOBHcl 292,4 MKO / , AM TA. Cf y 284,5 KKQ/: , 0 ,',/Xl 
T Jtl Q'ty 229 KKSJ1 . 

Ha nepimil ssrrx.: xaxerca, mid oto orpami'iemie kouha okchwx 
coc^HHeHHJ; TOpii.i n penny: coxae hho Kiicxopo;;.i;oi. can aim- ac;::xko n:,:eib 
croACTi reM cKy*uoe kixiijimcctlo ; opx: 11 o;;i;ocdpoone 11111013 xopnebbx 
KCMn/ienc hhx c oe ah H e uiu . . 


iiiclKQ iH TL’WJiO II OJp.lCi ii V 


L i TO T G ! v 0 G 3 G K 


'iij'ieii'Ae He nob/rb ep^eTc-: Hac^roT, bin KC)/‘ynah T C;i o r ] g - 


} * ii Meii H OCT 1 II 11 C ^ G JI C B G 0 T CH T : 


TO; 


:x- ei 

— b bi'tO pu o ii 0 0 ' : Pv i *-T « . . f - rt. J 1 

i CC i i 

TI 13 JI :-i 

oopciGviiGii u. 

. ICC 

* r , • • 

* -Jr- ‘* 

.e Tv; TO , ii.” Ii . * M IT G 

HO 

:«bi I 

* i Gi J ^ j 0 L‘ 1 1 i f Z JU G *. v j .< L, > 

3 Oi 

i > . . ; 

[\ <i TM pOIiO illIMM . OI:M 



C b ObiiG; 


t c : : ::e 


; 6 j’l T 


/ 

l ✓ 


i-c-i;: :tc :ic;;xo,;;ul k B..npoey c no3::;;ni; ivcpibi A. : e::i;cpu, npe^j, cmot- 

onptva-irHiioe KOcjvibiiG re Mi.cT.o i: cipyiiT;, py nci'injicxcuQ- 

* ’• l- 1 J G . TiHC i:il n 4 i 0 HGoC/lO.pliMH 3 ^ P C b I/.G TLJJ Tt.Ji Bht-iG i'iC CTC^oLC.iM;! H 0 

Tn/ibi.'’ f:Ts '-r'x'iqnR ru*pw:v. jv .n . r rw. *r. ;:tt t/ i: u ^ ;;n:u Li’inr WO I* r; n 

y tc :j hc i::;x pu3.iii«HJi b iiOLn„enHH no;ieiiy;i bl v u-:, iio’ith uccr^G npiicyi- 
CTiiVXircii B uCMii/ieKCXLiX COC^,If!iX XlXiX TfipiXi . 
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'•tm ooimie ho/ioxoiimh ucmkom otiiochtca k HoynaewuM homm icap- 

OOHclTHUM KOfcUUItJKClJLIM COe,|i,W!ieiIllflM TOpMH, KOXOpne liC illX/IJIKJXCH HCKJJK1- 
q eHHeU M3 MMCJia THnMHHbIX ,'UIJI XOpHH COtUMHGIIMii. P HMX CDJI3b HCIIT- 
pajibHoro aioMa ocynecTwnieTcfl an cmgt 1cHC.110pc.4u, am KapdouuxoB 
xapaKiepHH ji d;i e h wji rw^paxaumi m Ha 0;i io.ua ctch MiioroodpuaMG >popM 
peanipouaiiHa b saBMCHMocxM ot M3M6neiiHH yc;iOBMii upoiie^ewiB putiK- 
Umm. OjpiaKO c mx nop Kapcona thlig cog^mhghhb to]>w>i ocxulxc/! weiiee 

MSynemiLiMM no cpaDiiCHino, nanpuf/ep, c OKca/iaxHUMH m;im cy^b^aTHUMM, 
ocodeHHO ec/m ynecib xpedoBamiH, cneumpHMHue ami xiiMHM komiimkc- 
hux coe^nienHii, 

B nepByio onepe^B 3ia HeAOCTaTonnan nay nemiocTB mx oxhocmxch 
K BblflB/ieHMK) TOM MIX yCJlOBMli, OdeClieMMBaiOIUHX BU^GJIG HMG TOrO MM MHO- 
ro Inna KapdoHaxuoro KOMn/icKcnoro cogahhghmh Topi-in , J[o cmx nop 
TaKKe He Ohi;io MCCJie^oBahMM no ycxaHOB/ieHMio rcneTHMecKoro pua 
3tmx coG^HHeHMii no cxeneiiM icapdonaTHOGTK, a Taicxe b MTepaiype 

^ He^ocTaTonuo AOKaaaTe^bCTB b no^B3y Toro vum mioro Koop^MHamiOH- 

x 

I noro MMCJia , xapuiciepHoro am xopwa. 

• Qhhmm M3 nepBux Mcc;ie 1 ]i 1 o&axe;ieM, saHMi/aBUMXCfl KOMn/ieKc hlilim 
icapooHaTHUUM coe^mieHiuiMM Topun, Ouji Bepuewiuyc /24/> no^v.eTMb- 
uiMii xopomyio pac tbophmoctb ochobhoi'o icapdonaxo Topwn b MadniKe 
icapdoHaTOB me;ioMHUx MexajuioB, 

Hgcko^bko nu3KG (1874 r.) IjieBe biugjimji m 3 puciBopa /?/ 
neHTaKapdoxopeax Haipua Na 6 Tpi (C0J 12H 2 0 , a n 1903 r. 
Po3enreJiM c coxpyjiHHKaMM nojiy mm^i Ka/iHiinoe h xa/iMeBoe npoM 3 Bo,n- 
Hbie axoro xce xnna coe r 4HHeHHflK 6 r T , & (C0 3 ) io f-/ O h 

Ti e rkcco 3 ) s L6J. 

B 19.85 r. KaHHcpii /257 nonofimui dtot mn cog^mhuim.i eme o^hmi/. 
np'0M3E0AHfciM - ryamwKHOBuii (CN^HG Tlx (C0 3 ) • 4 /-/ 3 0 . 

3tot Tun coe^HHeHMH Becbua xapaxTepen am Topun, nepiui iy, 
ypana iy m n oat Bepi-aa exon Ha npvn/.cpox coMexaHMi; ainx ajieMeiiTOB 
c yrpyrvn.;M a^eimatiii: OKcajiaTuua, cy*bi.iaiauH m x.n. aitfuooauecTj:- 

le/MUK, BXOjBllUHKIi B XOMM0CXBG HATH M0H0B BO Biiy't [ C HKLiJ Cxupy 
KOMn^exca 27, 28 exp. f \{)J , 

Ue^b Hauero Mcc^e^ObaHMa cocxonaa b tom, modu yxcniMTb yciio- 
BHa odpa30BaHM.q neHxaKapdoxopcaxa naxpHH, nojiyuiin iieKoiouoe hmc- 
ao ero npoH3BO^Hb’X m nonuxaxbcn odocnobaxL i-i ycxahOBKib e;uinyio 
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TOMKy apenMH na koopamiiuhmohhoo mmcao Topw>i aah jcowiaieKcuoro xap- 
donaxuoro aiiMOHa oxoro Tuna. JI,jih oxoro 'rpedoBu;iocB odcAGAOBUTB 
xapaKTep m npomiocTB ripucoe^MHeiiHOii boau aah rMApaTMpobaiiHux qjupu 
neHTaKapdoTopeaTOB, npoBepMTL neKOTopwe AiiTepaxypHLie Aaiiiiue, b 
kctopux yKa3UBaeTcii iia cymecTBOBanne de3BOAHUx npowsBOAHnx rienTa- 
KapdoTopeaTa (HanpwMep, Tijk (C0 3 ) s no HccAeAOBanmo 

Po3eHreiiMa /6/ ) h npooecTM Apyrwe xmiKHiecKHe m ip m 3 m k o - x m m n h g c k m e 
HOC/ie^OBamw no neHiaicapdoTopeaTiioMy Twiy coeAMHeHHft, no3DOAHioiHne 
c^e^aTi. bljboah, b nepByio onepeAb, od ero KouraicKcuoM xapaxiepe m 

KOOp^HHaUHOHHOM HMCAe AAH TOpMH . 

Ecah AonycxMTB, hto b nemaKapdoTopeaT-HOHe KapdoHaT-iionu 
3aHMMaioT no .nea KOopAMHaunoiiHux uecTa, mto He n poTiiBopenwi Teopnn 
A.Bepnepa, to CAeAyeT Aony cthtb aah Topwi KOopAiinamioHHoe hmcao 
H e < 10, a b cjiynae HaAMHM BHyTpiicipepHHx uoAexyA boah >10, a 
ecAH AonycTHTb, hto xa^AHii xapdoHaT-Hon 3aHHMaex no OAHouy Koop- 
AHHauHOHHOuy Meciy, TorAa KoopAHHamioHHoe mhc.io dyAeT He coBceu 
odbiMHHM, paBHUM 5 hah Btinie , ecAW iiepaBiioueHHoe noBeAemie uo;ieKy;i 
boah dyAeT Aoxa 3aHo AocTaionno 0AH03HaHH0. 

Ho aah nocAeAHero Aonyiueiiwj neodxoAHwo ycxaiioBHTb npnnuMnnaAB- 
Hyio bo3mokhoctb cyniecTBOBOHHA de3B0AHtix wopw neHTaicapdoTopeaTHoro 
Tuna coeAHHeHMH (Hanpiniep p TL 6 TPi. ( CO , no Posenreiiuy 
BJ), aah Hero TpedoBaAOCB y bcahhhtb hhcao npoH3B0AHtix coeAHHeHiiM 
HaynaeMoro cocxaBa. 

nepBOHanaABHo mh npobeAii HccAeAo^aHiie no cn;iTe3y n H3yHeHiuo 
XHMH^ecKHX h $H3HK0-xnMHHecKHx cbohctb HaTpneBoro neHTaicapdoTopea- 
Ta N ajrPi (co 3 ) s ■ a H z O x) . 

M3Becxno, mo cBeaeocaKAennafl thapookhcb xopun peanipyex c 
pacxBopaMH xapdoHaTOB uibaohulix ueia^iAOB c odpaaobaHneM pacTLopa. 
PeaKUHA GHAorepunHecKafl. Ilpouecc pacTBopeHMH dncxpee hact npx Har- 
peBariHH peaKUHOHnow cuecu ao 50 - 60 °. OocAe oTipHABTpoBHBauM ne- 
npopearnpoBaBiuero ociaiKa H3 pacifiopa nepe3 hcckoabko AHew ocax- 
AaioTCH icpynHLie npnauaTHnecKoro bhaq kphctbaaij , cnocodHtie BHBeipn- 
B3TLCH npii XpaHeHHH. 

B 3THX HCCAeAOBSHHHX npHHHM8A y^aCTHe A.f.uPydHHlHTCiiH 
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B yicaatiHiiLix liuiue yc.'iounjix oripa3yeTCH ABaAUOTMBOAHuii neinaxap- 
dOTopeoT HQTpHfl Na 6 T& (C0 3 ) s 20N 2 0 

AHa;iH3u no^Tue pst.ua jot otot coctub. 

iUa Na 6 rfi(c 0 3 ) s -zoup sumtcAeno: 22,53# ^,13,38# Mot 
29,11# C0 3 H 34 ,91# HoO; HaiUeno: 22 ,58# Tft- , 13,26# Na , 

29,39# C0 3 H 34,57#H 2 0 

ripn ^a;iLHeMmeu wcnapenMM uaTownoro pacTBopa HadfliiAaeicfl odpa* 
doDaHwe :ioblix do.nee tohxhx, npo3pawHux Kpuc-iaMOB h do/iee ycioK- 
MHBHX K COXpaHe HUE) H3 B03^yxe. 0Ka3h!BaeTCfl p *JTO 3TM Kpi;CTa;iJIH 
co^epsaT MeHbiiie boah m OTBe^auT ABenaAuaTHBOAHOuy neHTaxapdoTopea- 
Ty HaTpwfl N<X 6 Tk(C0 3 ) s 12H Z 0 > ^;ia xoToporo BtimicfleHO 

26,18# T 1 /?. , 15,57# Na , 33,86# CO^ m 24,38# H 2 0 ; HaiUeHOj 
26,00# Th , 15 , r '8# Na , 33,47# C0 3 u 24,75# 

Taxoe ae coeAHHeHHe no/iynaeTCfl npw oopadoiKe MaionHux paci- 
BopoB bthaobum cmipTOM, ho ocaAOK, eci'ecTBe lino , no/iyMaeicB ueji- 
KHM, nOMTH nopOIUKOOdpa3HUM. OaHQXO BblA6MeMH6 COe^HHeilHfl aaueTHO 
m,npo^M3yiOTCfl. nooTouy ask npoMKBaHwe hx agahhoh boaom Tpedyeicn 
npOBOJlHTb B03MOKHO duCTpee, Tax KaK B COnpi'IKOCHOBeHHH C BOAOli 3TH 
coeAHHei-iHfl dbicipo odBOJiaxHBaicTCfl aMopqpHHMii npoAjXTOMM nw,po;ui3a. 

CoBepuieHHo anaflorimHO M^eT peaxunfl odpa30BaHH;i 
NQgT^t('C0 3 ) 5 20H a O HNa 6 T^rC0 3 ) 5 . i2hl £ 0 i! pn ncnoflb- 

30BaHHH B KaqeCTBS HCXO^IiOrO COe^HHeHHfl HC THApOOKHCH, a HHTpaia 
TOpHfl. npH 3T0M TOXXe BHaflafle KpHCTaB^H3yeTCfl ABaAUaTHBOAHUii 
neHTaKapdoTopeai HaTpMH , KpucTaji^m xoroporo no wepe Hcnapeiitffl 
MaTOHHoro pacTBopa pa3pywaiGTCfl h nepexoAflT b kjjhc tg jj jil; ABeHaAua- 
THBOAHoro neHTaKapdoTopeaTa hotdmh. 

Miax, npH B3aHM0A6HCTBHH COeAMHeHHH TOpHfl C KapdOHaTOM MJII1 
dHKapdoHaioM uaxpHfl noxywaioTCfl ABe rHAparapoBaKHbie ipopMH nema- 
xapdoTopeaia HaTpHfl, M3 xotophx ABOHaAPaTHBOAiiuM xspdonaT doflee 
ycxoKMHB k xpaHenHio Ha B03Ayxe, qeM ABaAUaTHBOAHbili. Oah3ko peax- 
um He HCHepnbiBaeTCfl odpa30BaHHeM tojibko othx Aeyx riiAparapoBaH- 

HblX (popM. 

npH 3aMeH8 ecTocTBGHHOH KpHCTuflflH3auHH HarpeBaHnei.; paCTBOpa 
noflyMaeTCfl nflTHBOAHbiii neHiaxapdoiopeaT HaTpM NCipfi fP0 3 ), 
a npa HedOflbinMX MSMeHeHHflX peuteniypH CHHTe3a mokho HadflDAaib od- 
pa3oeaHMe 10- u II-BOAHoro neHTaxapdoTopeaTa uaTpiifl. 


. . ' ‘C 
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Kpw e xa/i;i o on th w e c km l aiia/iHo, Buiio/iHeHHHii to;ilko a/ih 


Na e TH./C0 3 ) 5 20H s O m Ha-eThCCOj) igW 0, 

noicasaji mwHBHjya/ibHOCTJ. bthx coe^iHeHMM. KpHCTawa NCI Tk(CO) 

^ ~ , i r\ ^ 3/. 


20 MgO OTHOCflTCf! k MOiiOK/iHHiioii cHuroHMH npn 3 MaiHHecKoro 
CMMMeTpHH h cx 5 jia.ua bt onpeAe/ieinibiMii noKaaaxejiHMM npejioMJieHHH: 

Ng 1,476, N m 1,470 II N p 1,462. 

Yro/i onTHMecKHx oceM 2 V , Bum'/ieHMl; mb noKa3aie;ieK npejioujie- 


hmh, paueH 75°. 


Had/uoAajiHcb c/ie^yioinMe npocxue ipopun: 

[iOO] , Joio] , {00lj J> =16°, {no] (^=63°, 

{Oil] if =28 =31°, {IOIJ J°=39 0 . 0;ie:.ieHTti KpMcxaMa a:B:c= 

I, 461:1:1, 493; yS =I06°I2! 

KpMCTG/uihi Ma 6 Th (C0 3 ) s m 2 0 i:;.;eLT , 1HO e pesBurae no 
cpaBHeiiHio c ^Ba^uaiMBo^HHH ncHTaKapdoTopeaiou: ohm - AbyocHbie ot- 

pnuaxejibHhie, MMeioT noKa3QTe;iH npejioM/ieHMH: N« 1,504, Nm, I 450 No 
1,472. * y P 


JlflHrOHMM il X He Bblije mohokjmhho., . 


Ilati/iKwajiHCB cjiejiyauiHe npociiie cycptm: {lOO] , (OOI? P =26° fiio] 

0 f oat") / r 0 ^ J > L ~ J 


if =37°, f20l]j5=4 


peine hmh nocTdE/iennoii homm 3 ajiaHH nando/iee MHiepecHtiM ml— 
jiaeicH M 3 yqenne noBe^ewin Mo;ieicyji bo ah b no/iyneuHtix aKBo-neHxaicap- 
doTopeai’ax HaxpHH . I.jih oioro oda bm,ho coeAMHeHMii ncc/ie„oBajiHCb Me- 
to,hom t e pu or patpH m e cko ro aHa;iM3a. OamicL icpiiBiix HarpeBauM npon3Eo- 
Aiwacb Ha mo to pe me t pnpy ; joineM nupoueipe H.C.KypHaicoBa. 

OKasa/iocb, hio Ha bccx kpmllix HorpeyanMH MweioTCH oahh h Te see 
.3HfloTepMH<jecKHe oqx.eKTLi ripn xeunepaxypax: 50-70°; 100-120°; 150- 
160 ; 300-350 ; 360-420° h 840-870° ( pwc. 3,4). 

/iMuiB Ha KpMBOH narpeBaHM N IU 6 T/i CCOj) • SO l-i 0 
ecTL oamh AonojiHHTejihHLU: 3(p v eKT b HHiepBajiax TcunepGTyp 20-30°, 
cooiBexc TBy roiimii noTepe 8-9 Ho/icicy/i boah, noc/ie Hero oh nepexoAHT 
b do/iee ycToiiHHBy ij uopuy ABenaAuaxiiBOAHoro neHiaKapdoxopeaxa HcT- 
PHh, hto Oujio npoLepeno uuujumo:;; nojiyHamicrocn npojiyKxa. 

OAHHOKOBblii XapGKTep KPMLBIX HUrpCBaHMH nOATSepKAaeT OAHCTHn- 
HociB May waeMcix naMw coe^MHeiiMii \\ yKa3MBaex ho ana/iorHHHoe hx no&a- 


AeHMe npH noLbiiiieiiMM TCMnepaxypti, 


) 
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XMMHHecxKJi aHajiM3 BeuiecTB, no;iyqaMiiJixcfl npw narpeBanMH mx 
A0 T0 ^ MJlil TewnepaTypti, yxasHBaeMoii H3 ^omsmm xpmboK Harpeea- 
mw, no^TBep^aeT, mo oe3Bo^Hbifi nemaxapdoTopeaT na tpmji odpaayex- 
CB b HHTepBajiax TcnnepaTyp 100-150°. npn 850° npoMcxo^m .nexapdo- 
HM3aUMH COe^HHeiMJ]. 

Cai.ioe uennoe jim naniero wcc^e^oBannB saxjiJOHaexcfl b tom, hto 
npii HarpeBaHMM nay qaeubix coe^HHeiiMM TewnepaTypti 70° ohm TepjiioT 
jeBaiBwwTi ( A M Ha e TkC:O i ) s .S0hl e O ) mn ojwHuajwaTi, 
uojieicyji bo^k ( yyia NlClgrp^ fC0 3 )^ ■ ig H s o) h tojibko npH 100° 
y^a^HeicH KaK b tom, Tax m b ^pyroM c/i)wae noc;;e^H)iB Mo^exy;ia boau. 
• iTOT PHA Had^lO^eHMM n03B0/lM71 K3M npe^nojicxim , HTO B N 0 & T & CCQ) 
SOMgO m TCG j )^ • dgl~} 3 0 nocxejiMH Moaexyjia boau, 
HaMdo/iee Tpy.u.HO oTuienjifiebiafl no cpaBHeiinro c .npymuM, CBBsaHa Henoc- 
pe^cTBeiiHo c ueHipajiBHUM aTouou topmh m hqxo^htch bo BHyTpeHHeE 
cq)epe xoMiuiexcHoro coe^nHeKHH. Ecjih bto npe^no^oaceHHe Bepno, Tor^a 
Oj ode rM,npaTMpoBaHHbie qjopuLi rieHTaxapdoTopeaia Ha t pun, MsyqeHHue Hawn 
l TepWOrpaepMHeCKH, MOKHO M30dpa3MTL O^HOIMnHO, B COOTBeTCTBMM c 
<■ KOop^MHaoMOHHoii <|)opuy;ioM 

" Na 6 lTft.rc0 3 ) 5 .M s OJ (n- 1 ) l-l s O. 

MR npoBepKH BBi.uBHHy Toro H3MM npe^nojioaceHun c;ie A OBa;io noa- 
BeprHyib xepMorpa$imecKOMy anajiM3y xa?;.oe-;iHdo npoM3BO£Hoe neHia- 
KapdoTopeaTHoro Tuna coejMHeHJM. 

B KanecTae xaxoro npou3Bo^noro dyji b3ht ryampuMHOBHli nenia- 
KapdoTopeaT ^N 3 H 6 ) s T& (C0 3 ) s tiU e O, 

Ecjih 6 h oica aa/iocB, hto o^Ha M3 neTHpex Mo/iexy;i bo^h y^a/ineTCH 
c do;j&iuHM Tpy^OM, a hq KpMBOM HarpeBaHMfj 0B;a3ajicH xoth Oh o;,mh 
AonojiHMTe^BHHii ocp.iexT , to 3To no^TBep^M^o du Haiue npe,itnoJio:;;eHMe 
eme oahhm $8ktom. IIpoBepxa ryaHM^MHOBoro axBo-neHTaxapdoTopeaia no- 
K33QJia > mo Ha Kpooii HarpeaaHMfl Hueijicn xpM ajyeKTa, ociycaoB^eH- 
Hue yjianeuiieu bo^h, o^hh m3 xoiopax (70°) cooTBexcTByei yMJiemw 

TOsibKO OfiHO ii j nOCjlt-^HeH MOJIGKyJIhl BOJl.bi ( pMC • 5)* 

Mr paciuMippoBKM TepworpaMMH (pmc. 5) ryaHiytHHOBoro npoM3Bo A - 
noro neKTaxapdoTopeaTa, cBezcenpuroTOBJicnHUM npenapai noc^e^Hero 
Oh^ BH^epitia h npn Teunepaiype 75° &o nocToflHHoro eeca. Hoc/ie y n a _ 
nema BceM bo^bi ncqe3^M Bee HH3KOTOMnepaTy pHBie oaxpexTu, a ja/iBHeE- 
mee pa3aoaceHHe Ben;ecTBa npoHoxo^o b HHTepBa^ax Teunepaiyp 180- 
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2Q0° b no/iHOM cootbotctbhm c TspMWMecKMMH ot|x|)CKTaMM CBexenpHro- 
TOB/ie HHoro npenapaTa (piic. 5,6,7), 

C/ieAOBaTejibiio , ry a h hah h o b o My neiiTaicapdoTopeaiy bo3mokho 

npHnwcaTb i])opwyjiy, no3BOJBiioiiiyio ox/immiitb o,>Hiy wo/ieny/iy boau ox 
ocxa;ii>Hux xpex: Ho ior- 

na cjieflyex OHM^aTb, mto m b ^pyrux npoMSBO^Htix oxoro jxe xwia .hojix- 

ho co^epacaTbCB He MeHee oahoii uojieity/iLi boali. ileiicxBMxe/ibHo, lca/mu- 
bhm, Ka/ibUHtBiiii, dapMGBbifi, Kotiajibxw-reKcaMMHOBHfi u auMoumlHufl npows 
Bo^Hue neHxaKapdoxopeaxa co,nepx:ax Hen3ueHH0 c5o/ibiue o^how M0Jieicy;iu 

bo»j: K 6 ThfC0j) s ’ 13 U 1 0 ! Va. 3 fh (COj) 5 ■ "7 W e 0, 

BQ 3 TA.rC0 3 ) 5 - '7H 8 0,[CofNH 3 ) s ] s TAfco^ iOHjC) h 

(Nu,)e?k rco 3 ) s 3 m,o. 

Ocodan npoBepica noTpedouajiacb ^,/ih lajumeBoro npowsBOAHoro 
neHxaKapdoxopeaxa. Do bbiboaom Po3eHreiiMa /6/ no/iyMaexcn, mo Ta/i- 
MeBoe npoM3BO^Hoe BuaejuieTCfi b de3BO^i;ou cocxohhmh. 

Mh BocnpoH3BejiM no nponncM Po3ehTeiit.ia ciiHie3 ototo coe,,MHe- 
HHH M a HaJIM30M OOHapy KIWI! , MI0 TfioMSBOe npOM3BO;UIOe COAepBIT 
neMHoro do/iee ojihoii MOJieKyjibi, boam, tot® Kaic b padoxe Po3eHrei:i,;a 
pesy^LTuxb! onpe,ne^eHHH boak oxcyxcTLyioi. 

C^e^oBaxe/ibHO, ia/wneBLiii neHxaKapdoxopeax He fiBJiaexcfl hckjib- 
MeHMeM H3 pfi^a yica3aHHhix Bbiuie Apynix npoH3Boamix neiiTaKapcoxopeaT- 
lioro Tuna Kot.:n^eKCHt:x coeAMieHMw. KoMiweiccHtiJi xapaxxep KOHa 
tTfvreo3) 5 .H 2 oj' f A0KC3HBa^cp. AByufl cnocodawa. 

IlepBLiii cocToaa b Ka^ecxBeHiioiri npoaepKe awwiaKOM m oKca/iaxaMH 
me/iCMHux wexaMOB KapdonaxHux pacxbopoB Topnxi . Hu auunaK, hh 
OKcanax-noH He ocaxyiaioi Topufi hs icapdoHaTHux paciBopoa, mo yica3H- 
Baex Ha oTcyxcTBHe b hhx CBOdoAHoro HOHa Topn.fi BCJie^cTBue oupa- 
30baHHii aobojibho npomioro KOun^eKCHoro coejuMHeniu . 

Bxopoii cnocod 3UK;uonajicfl b npoBeAernm pcaicmiii HOHiioro odweHa 
ue^-Ay neHTaKapdoxopeaxaMH. Hanpuuep, npH fleiiCTBHH Ha KapdoHaiHo- 
aMMOHMeBblM paCIBOp HHTpaia Mil HUPOOKHCM TOpMfl paCTBOpOM KOCaJIb- 
TKreKeaMiiiia [Co f N Mj J b Kapdoiiaxe 3 Mmohhh odpa3yexca 

KpHCTa/iJiHMecKMii opaHKeBbii! ocaAoic, &Ha/M3 Koxoporo yKasHBaex Ha od- 
pa30BaHne cce^HeHMa xaKoro cocxaBa: 

CCo/NH 3 ) 6 ] 2 [T h(CO 3 ) s H a 0]- s H e 0. 
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HOHHoro odi.;e- 


Luie npiii.ep: iiaTpueaLijH neuxaicapdoiopeai a ao^e we pacxBopnu. 
QnnaKo npn odpudoixe KpMcxaji/iOB 3Toro coe/m Henna bo/uiumm pacxBOpa- 
uh x/i opn.ua hjiw oapwa Ha dJT io,na exca npeBpaineiine Kpynnux kpm- 

cia/i/ioB Na 6 [T& (POj) , WpOJ a M 0 B lca/iBLuieBoe h/im dapneBoe 
np0H3B0M0e Ca J [1 l &(C0 J ) s l-l OJ-^HgO M cooTueTCTueiiuo 
zcijirh (C 0 3 ) s ^ s O]-6H e 0 ' IlpoMcxo^MT- peaKUMa liOHHoro odi.;e- 

Ha wei.^y MOHaMM awMOHiui m TaniiM npn b 39HM0^e n c tbmh pacTBopa awwo- 
HHiiHoro neHiaKapdoxopeaxa c cy/iBc|)aioM hjim iiHipaiow ia/uiMH, b pe- 
ay/ibxaxe Hero BHfleaaeTCfl b oca/tox coe^nei me Tl^Tk (C 0 3 ) s H e 0 ], 
JIoKa3aTe^BCTBou Haxojr.-^eHHJi b paciBope aMMOHMiiiioro nenxaicapdo- 
xopeaxa c/iy mt xo, hto, .nej'icTDyji na xaicne pacxBopti oth/iobljm cnnp- 
xou mu aueioHOM, y^aexcfl bh^/ihtb auioHHiiHuM nenxaKapdoiopeax 

fNH^ # LTferc0 3 ) 5 .M 8 0].aH 4 0. 

O^Hy M3 Mo/ieKyj] bo^bi mu BJoncHaeu bo bhj xpeHHM) ctpepy Koun/iex- 
CHoro coe^MHSHMfl TopHH Ha ocHOBaiiMM iepMorpadiHHecKoro aiiaM3a, 
npoBeAeHHoro Haun i;a npuMepax NO, _ Tft CCO ) -n U 0 v 

(cn 3 H 6 ) t rk(co 3)s . im s o. 3 s 5 

:.h yKacuBajiM, mo 3xhx coeflUHemiH Bno/me Mexico y^aexca 
npoc/ie^MiB, mo nocjieAMH no/ieicy/ia bo/ibi y^aBHexcii c do/iBuiHU xpy- 
AOM no cpaDHeHMio c ocia/iLHHMM, a dto b cbojo onepenB no3BojiMo hom 
npe^noBOMTB npHcoe,nHHeHHe ee k qeHipa/iBHony axouy lopini , napn^y 
c KapdoHaxHtniM rpynnaMM. 1 ^ 

HepaBHopeHnoe npucoe^MHeHne no/ieicy/i bo^h b xapdoHaxnux Kpi:c- 
TaMorMjipaTax lopiin Had/no.najii'1 lUese tfj m JlopiBe /: 27j , ho hi; 

/[opine, hh Tew do/iee K/ieBe He xacaioiCB opeHicn 3Toro AB/jenn;: co 
cxpyKiypHBix no3HUMH b cooxBei'ciBHH c xeopMefi A.Bepnepa. ' 

nepBan nonnixa ycxaHOBMTB cxpyxxypy jcapdoHaiHoro KOMn.ieiccHo- 
ro coe^MHeHHH xopHfi dti/ia c^e/iuHa b 1944 r. if; Ju.To/iMaHeBtiu /2g/ 
H3yHaBiuM’v! cneKipn nomomeiiMH coneS xopwa b KapdOHaxHbix pacTBopux. 
lo/nia hgbhm du/io noxa 3 a.Ho, mo b paciBope cymeciByex uieciH 3 apH^- 

Hhlii KC^n^eKCHHll dHMOH TOpH.fl COCTOBa tTArc0 3 ) v fOH) ]' 6 npiweu 

rB4P0KC»jiLHLie rpynnu Haxojwica b ipaiic-nojioseHHH xp^r k APjry. 

Kpone Toro, asxop no^ieiM/i aHaJiornio b cnexipax nor^oueiiiiH 
Me£ Ay HaipHeBOM K aMMOHMMHOM KapdOHaXHOM CO/I BIO XOPHH, a TuKiie 
pa3/ninKe b cocxaBe pacTBopeHHoro coe/iHHeHHH no cpoEHemno c oca:.;- 
^eHHHM H3 paCIBOpa CIlHpXOM. 
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I3ojmo:kiio, mto iipn icpiicia/uinsauMM m/im BBica/iMBanini KapdoHaxuux 
coeAHHeiiiiii Topmi M 3 pucTDopoB npoMcxo.niiT 3 aueineiiMe riiApoKCii/iBHux 
rpynn na KopdoHaTHyio, bc/igactbug aero aiiMOH irk (co ' 
npcDpauiaeTCf! b norraKv pdoiiax L ^ ti (CO^)^ J " ^ 

JIjia coe.pHeHM^ [ rKco^iou^ye , Hayiemioro IO.M.Toji- 

MayeBKM, bo 3 uox:ho AonycTMTB KoopAHHauiiOHHoe hhc/io paBHLiu uiecTM, 

6 C JIM KSpdOHaiHljJO Ip)IIIIB! 30 HHt.icl LT FIO 0,.^H Ol.iy KOOpAIiHaLplOHHOLiy MGCiy 
h .hochtHj ecjni Kux Vl a/i KapOoHaiHaji rpyrina npMCOGAMHGHQ k ncmpa/iB— 
HOf.iy q t o i.iy uwxjuwe CKii , aaHiir.iaa uocia. Ha ocHOBaHiiM Pojigg npon— 
HOii CBJ13H O AH Oil M3 MOJIGKy/I BOAK B nGliTOKapdOTOpGaTaX Iiaxpilfl M 

ryaHMAtMHa mu ckjiohhh y tbgpxcaotb , ^to koopai-ihouhohhog mmcjio b othx 
coGAMHGHiwx Topjw paBno ujoctm, a Bia^Aa/i KapdOHaxHan rpy rma 3 aHH- 
M 3 GT no OAHOMy KOOpAMHa HHOHHOMy MGCTy. 


\m e ] 


IInaHe ajib Kown/iGiccuoro aimoHa xtma [Tk(C0 3 ) .y Qy e 
C/IGAOBa/lO OK AOnyCTHTB KOOpAHHaipiOHHOG WIlCJIOj pflBHLIM O^HHHaAUaTM , 
HTO, n O-BM.HHMOMy , Ma/10 BGPOHTHO. 

C Jiej/y lo pc c AOKasaxejiBciBO b no.xB3y KcopAMHauMOHHoro wucjia 
U1GCTB COGAHHGHMfl nCHTOrCapdOXOpeaTHOrO THna BMTGKae T H3 AaHHtlX 

Tojiuaneiia , odHapyKiiBiuero x pa h c - x o ibo m ry pa an 10 rnApoKCOKapdonaxa xo- 


CO. 


CO, 



DM 

1 

k , 


CO 


CO 


OH 


-6 


UpH TSKOii KOiupwrypaum-! hg 303 :.:ob:ho AonyciHXB Bxos;^eiiHe run oil 
KapdonaTHoii rpyrtny 3 a cmgt uHKJiMHGCKoro eG npucoGAHHGHHfl. Ecxe- 
cTiieHHee oObachmib odpaaoBaHne nGiiTaxapdoHai-MOHa saMeniGHiiGM oahoh 
rH.npoKCH/iBHOM rpynnti i;a oAHy AsyxBa jiGHXHyio KapdoHaiHyio, 3 aHJiKaK>- 
myro oji.no k o o pah Ha mi oh h o e Mecxo, a no Mepc KpHcxaa/ni 3 aij,Hii neHiaicap- 
doHaia - saMGpeime rMApoKCiuiBiioil rpynnBi Ha KOJiGicyjiy boah. TorAa 


KOOPAMHaUMOHliOe HHC /10 OCiaHGTC/l paBHiiM IlIGCTH npH npGBpGAGHHH TpaHC' 





/s~/ 
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OcTaeicn npMBecTH npiiuepw, ^OKQ3UDaiouine pca/ii>nocxb onpa 30 Ba- 
HHfl MH0r00dpQ3HUX ijlOpM KapdOMTHUX COe^HUt'HHli XOpMfl, cymeciByjo- 
lilMX M DLUie/lMMWXCH M3 BO.JI.HblX paCTBOJJOD. ECJIM lipMHHIB 30 JipHMep H3M* 
cio;iee Hacwmennoro no KapdonaT-noHaM coe^MneiiMn neniaKapdoiopeax- 
hoh, io Tpedyeicfl npnnecxM e me nj)nuepu (icpowfc coe^MHeiuw, nay- 
Meimoro lo/iMaweBUM) c mohbumm cone pxanMOM xapdoHaTHbix rpynn b 
KOM imeKCHux coeAMHeHMHx to P m;i. OKasuBaeicn, nxo Taicce MHorood- 
pa3He (J) 0 P M xapdoropeaTOB cymecxByeT, xax kpk hom yna/iocB cMHie- 
3npoBaTB reHemnecKM cBH3aHHhiM pH,n coenHueHiito, b Koxopux nad- 
MWaeiCH aano/raeiuie BHyipemiefi c $ep H (napn^y c KapdonainuMH 
rpynnaMM) rMnpoKCMJiBHHMM rpynnaM u uo/ieicy/iaMM Bonn . 

B 3T0M n/taHe MHTepeCHO OIMeiMTB, MTO Hat.Hl 0 KJ 1 BU^e;ieH B 
TBep^oM coctoahhh TexpaKapdoxopeax , noHTM ana/iorn hhhM xexpaicap- 
doxopeaxy TouManeBa, H3ynenH0My mm b pacxBope, ho owumanimiiicji 
wmcjiom nwpoKco-rpynn: 

[OH 1 -e r OM 1-5 


rHflpoKco-xexpaKapdoxopeaT 

To/iManeBa 


H a 0 


rM^poKco-aKBo-Kapdoxopeax, 

CIIHXe3HpOB8HHLiil H3MH 


Ka/iunne noc-nennero coenHHeHHH onpaBnHBaex, xax hom Kaxexca, 
naHHyio Bbime ipaxxoBKy oOpaaobaHun aKBo-neHxaicapdoT.opeaiHoro 
TMna coe^HHeHMH m 3 xexpaKapdoHaxHoro: 

irkcco^.^o (on)]- s + co;-+[TA(co 3 ^u s0 . COjr 6^ H , 

lie OCTBHQBJIMBdfiCh Ha TeXHHKe CMHTesa Bcex 3XMX coe^HHeHMii, 
BBUeneHHHX H3MH hjih ^pyrMMH MGCHe^OBaxejIHMM M no^TBep^C'HHLlX 
ana^MSOM mx cocxaBa m M3y HeimeM pn^a cboJicxb, npHBeneM mx b 
noc^e^OBais;iBHOM nopajKe no ydbiBawiaeMy KOJiMneciBy KapdoHoxHtix 
rpynn, nanwHaa c neHTaxapdoHaiHoro Tuna: 

i.Me 6 [T^fc:0 3 ) 5 N 3 0]‘ n M 2 0 ( Me Nu* C<x*" h 8a 4 * 

HI (QN 3 n\ 6 )\ NHu + m [CorNM 3 ) 6 j^y 

2 ,. Mo . 5 [ r T , ^t (£ 0 ^ ) q (OH )■ H^O] • & f-^O 
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3.(^3 [t/z (C0 3 )^ 5 H 2 0 (cMHTesHpobaiio A.PoaeHreiiMOM 

c KejiMM 2*267 

4 .(WH,) 2 [' rk(co 3 ) 3 ■ 3 H 2 0 j 3 H z 0 

5* K 3 [Tk(c0 3 ) 3 (0H)'2H 2 0]-3W 2 0 
6. Na 2 [Tk (co 3 ) 2 (OhJ 2 .2 H z o}M 2 0 

t « s [rk (ccy 2 (oh) z -zh 2 o]h-i 2 o 

%. Na[Th (C0 3 ) g (OH) -5 H s o]-5H s O 

B H B 0 j; il 

1. Pa3padoTaHbi Me to ah BbiAe;ieHHfl /Vq 6 7™A {C0 3 )$ -20 

H Na € Tk ( COj)f 72 A/^ B KpHCTajIJIiWeCKOU COCTOflHHifJ H3yweHLi 
HX XMMMMeCKHe H $H3HMeCKHe CBOfiCTBa. 

2. CMHTe3MpoBaH neHTarHApai nemaicapdoTopeaTa HaTpiw 

Na e Th (CO 3 ) s -5H z 0 

3. BbiAeJieHH npon3BOAHfcie neHTaicapdoTopeaTHoro Tima: 

6 a^Tk ( C0 3 ) s ■ 7M.0 
Ca 3 Tk (C0 3 ) 5 ■ 7 h 2 0 
Ti & Tk (CQ, V H 2 0 

(hh^tK (C0 3 ) 5 - 3w 2 0 
CCN s H & \rk(C0 3 ) s 4w 2 o 
[ c o[NH 3 ) 6 ]^Tk(C0j) s 10H Z 0 

4. TepMorpa$imecKH ncc;ieAOBaHH ABaAUaTHBO,nHbi2 h AseHaAAa- 
tmboahhm neHTaicapdoTopeaTH HaTpun n neHTaicapCoTopeaT ryaHHAMHa. 
ITOAMe^eKO, mo MOJieicyjiii boah b 3thx kpmc xa jia orH,npa Ta x HepaBHopeH- 
hh no clue CBH 3 M. Handojiee npo^Ho 0BB3aHa nocjie^HHH Mo^iexyjia boah. 

5. BbicKa3aH0 npe^no^oHeHne, mo KOopAMHQiwoHHoe mkcjio b 
K apdOHSTHLIX COeAHHeHHflX TOpHfl paBHO llieCTM, a KaJWhl2 KapdOK°T-HOh 
3aHHMae:r no OAHOMy KOopAJiHamiOHHOuy MecTy bo BHyTpeHHeii c<pepe 
KOMnAeKCHoro coeAHHennH Topnn. B cooTBexcTBHH c 3 thm npeAnojiOKe- 
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iineM ,u, ci hli k o o pjj,HHa umohhbi e $opMyjiu jcapdoHaiHux Kotm/ieKCHHX coe^MHe- 
nmi TopHH. HanpHMep, Nd 6 [Tfi Cc0 3 ) s f-l a 0]- a W 2 0. 

npnBe,neHu ^OKa3aTe^BCTBa,noj;TBepKAaK)iniie oto npenno/ioKeHMe. 

6. noKa3ano, rto rwnpooKHCB m/ih coah tophh cnocodHLi odpa30- 
BHBaTB c KapdoHaTaMH luejiowHux Meia^^oB pa3^nwHtie tmiujI KapdoHaiHtix 
KOMnjieKCHUX C Oe,HMHeHHii, yK^a^UBaJOmMXCfl B paMKH KOOp^HHaUMOHHOrO 
hmc jia mecTb b cootbotctbhm c Teopueii . A.BepHeaa. 
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Phc. 5. TepMorpaMMa (CN 3 H £ ) 6 Tk (CO^ • A H P 0 



IS 20 
MUHVTbl. 


Phc. 6. TepMorpaMMa neHTaKaptfoTopeaia ryaim^iiHa, BfcmPDxaimnrn 
Bo^ti) 5 B TeyeHMe 5 mHyT CywwocB npHMepHO^ MO^eKV. 


MOJieEy^H 
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Pmc. 7. TepMorpauua neiixaicapfloTopeaTa ryaHMflHHa, BiwepxaiiHoro 

npn 75® jho nocTOHHHoro Beca (y^a^MjiocB 4 MOJieicyjiH boau; . 
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